Summary.-The effect of calusterone (7/3,17ax-dimethyltestosterone) on rat mammary DMBA-induced adenocarcinoma was studied both in vivo and in organ culture. In vivo all 8 tumours with a diameter of less than 30 mm regressed following calusterone injection (10 mg/day for 2-3 weeks). In organ culture calusterone (204kg/ml medium) inhibited the synthesis of DNA and RNA in all 7 cases examined.
THE INDUCTION of mammary adenocarcinoma in the rat by feeding the animal with 9,1 0,dimethyl-1,2,benzanthracene (DMBA) is a model for the study of hormone dependency in these tumours (Huggins, Braziarelli and Sutton, 1959; Huggins, Grand and Brilliantes, 1961; Sterental et al., 1963; Heise and Gorlich, 1966; Klaiber et al., 1969; Teller et al., 1969; Griswold and Green, 1970; Welsch and Rivera, 1972) .
Experimental mammary adenocarcinoma in the rat can be classified as ovarian dependent or ovarian independent, depending on whether or not the tumour regresses after ovariectomy. The regression is probably caused by the discontinuation of the excretion of the ovarian steroid hormones. On the other hand, steroid hormones like androgens and also oestrogens are sometimes of therapeutic value in the treatment of breast cancer (Huggins et al., 1959; Teller et al., 1969; Griswold and Gireen, 1970) . Therefore, a tumour can be classified as sensitive to a certain steroid when its growth is inhibited or stimulated by this steroid. The anti-tumour efficacy of a steroid may be related to its concentration in the blood, to its uptake and metabolism by the tumour, and to its effect on other target organs which in turn secrete hormones that act on the tumour.
Calusterone is highly effective in the treatment of human breast cancer (Gordan et al., 1973) . It therefore seems strange that no anti-tumour efficacy had been found in a previously reported animal tumour system (Booth, 1968) .
The present paper reports on the direct effect, in organ culture, of calusterone on rat mammary adenocarcinoma and the effect obtained by in vivo administration of this hormone. (1975) . The experiment was carried out in triplicate and 2 dishes were used for each sample. Therefore, 6 Petri dishes were used for each hormone examined, plus 6 Petri dishes for the " control " without added hormone. Oestradiol-17/3 was added in the concentration of 1 jug (in 0.01 ml ethanol)/ml medium and testosterone (Ikapharm, Ramat-Gan, Israel) and calusterone in the concentration of 20 ,ag (in 0-01 ml ethanol)/ml medium. To the " control" 0-01 ml ethanol/ml medium was added.
After an initial 48 h culturing, the explants from each dish were transferred to a second dish containing 1-5 ml medium of the same composition but with added 2 ,uCi/ml of methyl-3H-thymidine (sp. act.
> 10 Ci/mmol) and 0-3 /Ci/ml of 14C-uridine (sp. act. 50 > mCi/mmol) both purchased from the Nuclear Research Centre, Negev, Israel. The samples were cultured for an additional 48 h.
Incorporation of 3H-thymidine into DNA and of '4C-uridine into RNA.-At the end of the culturing period, the contents of every 2 dishes (from the same series), were pooled and processed as one sample in the cold. The tissue was washed 3 times with a buffer solution consisting of 0X15 mol/l KC1, 0 003 mol/l NaHCO3 and 0X006 mol/l EDTA (pH 6-7) and homogenized with 2 ml of the buffer in an all-glass homogenizer. Two ml of 1 N perchloric acid (PCA) were added to the homogenate. After 30 min at 4°C, the homogenate was centrifuged for 10 min at 3000 rev/min and the resultant precipitate was washed twice with 0-5 N PCA and recentrifuged at the same speed. The washed precipitate was suspended in 1 N NaOH, shaken in a boiling water bath for 10 min and centrifuged at 3000 rev/min, for 10 min.
An aliquot of the supernatant was taken for counting the radioactivity as reported before (Finkelstein et at., 1975) and in another aliquot the protein content was estimated by the method of Lowry et al. (1951) . The synthesis of DNA and RNA was calculated by the incorporation of 3H-thymidine and 14C-uridine into DNA and RNA respectively per mg of protein.
The effect of the steroids on the synthesis was calculated as percent of the mean " control ". The range between 90 and 110% was considered as " no effect ".
Histopathological examination. (Siegel, 1956) .
RESULTS

In vivo experiments
Ten animals, 7 with one tumour each, 2 with 2 tumours each and one animal with 3 tumours were ovariectomized (Table I) . Of the 14 tumours examined, 10 regressed following ovariectomy and Figure 1 shows the tumour diameter curves (mean ± s.e.) of animals treated with calusterone compared with 6 controls.
Organ culture experiments
The effects of calusterone, testosterone and oestradiol-17,B on explants of rat adenocarcinoma in organ culture are shown in Table II . Calusterone inhibited the synthesis of DNA in all 7 cases examined (P < 0.02) and the synthesis of RNA was also inhibited in 6 of 7 cases (P < 0.05). Testosterone inhibited the synthesis of DNA in 12 of 14 cases and the RNA synthesis was inhibited in 10 cases (P < 0-01 in both tests). Oestradiol-17,/ inhibited the syinthesis of DNA in 6 of 10 cases, had no effect in 3 and enhanced the synthesis of DNA in one case. RNA synthesis was inhibited by oestradiol-17,/ in 5 cases and stimulated in 2. (N.S. in both.)
All tissue samples grown in organ culture in a steroid-free medium and most samples grown with testosterone and oestradiol-17,8 had a vital appearance.
Conversely, all samples in which calusterone was added to the medium underwent complete or partial regressive changes.
DISCUSSION
The effect of calusterone on rat adenocarcinoma in organ culture and in In contrast to caltusterone which had an anti-tumour effica,cy botil in orgall cultture and in vivo, oestradiol-17/I had practically no effect o11 the synthesis of DNA anld RNA in organ cuilture, as was also reported by Welsch an(d Rivera (1972) for oestradiol-17/I at coilcelltratiolls of 0-0001-b0 pig/ml. However, in our experiment as well as in those of' others (Htiggins et al., 1959; Kim ali(l Furth, 1960; Teller et al., 1969) 700% of the tumours were ovariala dependent. This could be explaiined by the asslimption that calusterone acts directly on the mammary adenocarcinomla, as judged by the same effect obtained in vivo and in organ culture. Oestradiol-1 7fl, on the other hand, may exert its effect illdirectly by activating other hormones such as prolactin which acts on the tumour. A variety of experiments hlave indicated that oestrogens are mammary oncogenic primarily as a result of their ability to influence prolactin secretioni (Sterental et al., 1963; Kim, 1965; Meites and Nicoll, 1966; Klaiber et al., 1 969; Welscli anld Rivera, 1972) . In the in vivo experiment, where the animals were castrated1, regres-sion occurred because of the absence of ovarian hormones to stimulate the secretion of prolactin. Following regression of tumours, the animals were injected with 5,g daily of oestradiol-1 7,/. This is a relatively small dose chosen to reverse the effect of ovariectomy, as described by Kim (1965) and McGuire and Julian (1971) . Larger doses of oestradiol-17,/, e.g. 30 ,tg (Kim, 1965) or 1200-1500 ,ug daily (Teller et al., 1969) could have been inhibitory.
The correlation between the effect on adenocarcinoma in vivo and in organ culture of other steroid hormones is being investigated.
